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(57) Abstract: 

PURPOSE: To quickly retrieve the specified parts from 
recorded sound data without any manual work. 

CONSTITUTION: The key words corresponding to the 
specified parts to the retrieved are accumulated at a 
key word storing section 13. The sound data is read out 
at a high reproduction speed different from a normal 
reproduction speed from a sound memory 4. The content 
of the sound data read out from the sound memory 4 and 
the content of the key word storing section 13 are 
compared with each other at a key word comparing 
section 14. In the case that the contents are coincident 
with each other by comparison, the reading out speed 
from the sound memory 4 is changed to the normal 
reproduction speed at a control section 7. 
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(57) ABSTRACT OF THE DISCLOSURE 
[OBJECT] 

An object of the present invention is to retrieve or 
browse a specific portion from recorded audio data rapidly and 
without manual operation. 
[ STRUCTURE ] 

A keyword corresponding to a specific portion to be 
retrieved is accumulated in a keyword accumulation section 13 . 
Then, audio data is read out from a audio memory 4 at a high 
speed different from a normal reproduction speed. In a keyword 
comparison section 14 , the contents of the audio data read from 
the audio memory 4 is compared with the contents of the keyword 
accumulation section 13. When a consistency can be obtained 
as the comparison result, a control section 7 changes the 
read-out speed from the audio memory 4 to a normal reproduction 
speed. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[INDUSTRIAL APPLICABLE FIELD] 

The present invention relates to an audio data 
reproduction apparatus where, when audio data which has been 
stored in an audio memory is reproduced, reproduction can be 
performed from a desired content of the audio data. 
[0002] 

[DESCRIPTION OF THE RELATED ART] 

When contents of speech or contents of questions and 
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answers or the like in a conference or the like are stored and 
then they are to be referred to, an audio data reproduction 
apparatus such as a cassette tape recorder is utilized - 
[0003] 

The cassette tape recorder is applied to analog-record 
(record) audio data in a cassette tape receiving a magnetic tape 
and it is used widely- Also, in recent years, according to 
advance of a recording apparatus for processing and recording 
digital signal, a digital tape recorder or the like has been 
proposed where audio data is analog/digital-converted and the 
converted digital signal is recorded in a semiconductor device, 
a magnetic disk device or the like. 
[0004] 

In a case of a cassette tape recorder where audio data 
is recorded and stored in a state of analog signals, there occurs 
a problem that aged deterioration of audio data occurs due to 
that, for example, a magnetic medium is utilized as a recording 
medium so that fidelity is lowered at a time of reproduction. 
[0005] 

On the other hand, in a case of a digital tape recorder 
where audio data recorded and stored in a state of digital 
signals, it is possible to avoid lowering of fidelity due to 
aged deterioration even when a magnetic medium is utilized as 
a recording medium. Also, a state of recording time can be 
reproduced with a more high fidelity by utilizing a 
semiconductor device such as an IC memory or the like as the 
recording medium. 
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[0006] 

Here, a conventional audio data reproduction apparatus 
will be explained by utilizing a digital tape recorder as one 
example. Fig. 2 is a schematic diagram of a conventional audio 
data reproduction apparatus . In an audio data reproduction 
apparatus 1 shown in Fig. 2, an output of a microphone 2 is input 
into an analog/digital conversion section (A/D) 3 and an output 
of the A/D 3 is input into an audio memory 4. 
[0007] 

The output of the audio memory 4 is input into a 
digital/analog conversion section (D/A) 5 and the output of the 
D/A5 is input into a speaker 6. A control section 7 is connected 
to the audio memory 4 and an operation board 8 is connected to 
the control section 7 . 
[0008] 

The microphone 2 is for converting audio (sound signals) 
to analog signals. The A/C 3 is for converting analog signals 
to digital signals (voice data) . The audio memory 4 comprises 
a semiconductor storage device such as a RAM. 
[0009] 

The D/A 5 is for converting digital signals (voice data) 
to analog signals. The speaker 6 is for converting analog 
signals to audio (sound signals). 
[0010] 

The control section 7 comprises a processor or the like 
which controls writing of audio data into the audio memory 4 , 
reading of the audio data from the audio memory 4 , audio data 
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reading-out speed from the audio memory 4 and the like. The 
operation board 8 comprises a keyboard or the like which is 
operated by an operator in order to instruct operation of the 
control section 7 . 
[0011] 

In the audio data reproduction apparatus 1 configured in 
the above manner, when recording of audio is performed, an 
operator operates the operation board 8 to issue an instruction 
of recording to the control section 7 . When the control section 
7 receives the instruction, it actuates the A/D 3 and sets the 
audio memory 4 to a writing state. Thereby, the A/D 3 receives 
analog signals output in response to audio detected by the 
microphone 2 and outputs audio data. Then, the output of the 
A/D 3 is written in the audio memory 4 . 
[0012] 

When recording of the audio is terminated, an operator 
operates the operation board 8 to issue an instruction for 
stopping the recording to the control section 7 . When the 
control section 7 receives the instruction, it stops the 
operation of the A/D 3 and stops writing into the audio memory 
4. 

[0013] 

When the contents which have been recorded in the audio 
data reproduction apparatus 1, namely, the audio data which has 
been written in the audio memory 4 is reproduced, an operator 
operates the operation board 8 to issue an instruction of 
reproduction to the control section 7 . When the control section 
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7 receives the instruction, it actuates the D/A 5 and starts 
reading-out of the audio data from the head storage region on 
the audio memory 4 . The audio data read out from the audio 
memory 4 is converted to analog signal in the D/A 5 and is 
reproduced as audio from the speaker. 
[0014] 

Now, when the content of the audio data which has been 
recorded in the audio data reproduction apparatus 1 is desired 
to be reproduced from its specific portion (herein, referred 
to as "head"), head retrieval for searching for the specific 
portion is performed. 
[0015] 

When the head retrieval is achieved, an operator operates 
the operation board 8 to issue an instruction for fast feeding 
reproduction (at a speed of 2 or 3 times a normal reproduction 
speed (double speed) ) . When the control section 7 receives the 
instruction, it actuates the D/A 5 and starts reading-out of 
the audio data from the head storage region on the audio memory 
4 so that the audio data is reproduced by the speaker 6 via the 
D/A 5. The fast feeding reproduction is performed at a 
double-speed faster than the normal reproduction speed. A 
speed at which a person can grasp the content of the audio is 
selected as the double-speed. 
[0016] 

When an operator understands the contents of the audio 
generated from the speaker 6, and recognizes the reproduction 
of the specific portion, namely, the reproduction of the head, 
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he/she operates the operation board 8 to issue an instruction 
of reproduction (normal reproduction) to the manual control 
section 7 . When the control section 7 receives the instruction, 
the reading-out speed from the audio memory 4 is changed to a 
normal reproduction speed so that the reproduction of the audio 
by the speaker 6 is continued. 
[0017] 

Fig. 3 shows a flowchart of a conventional head retrieval. 
When a fast feeding reproduction is performed according to an 
instruction from an operator (Step SI ) , the operator determines 
whether or not the specific content (head) has been reproduced 
(Step S2). When the result in Step S2 is NO, the operator 
continues the fast feeding reproduction and waits for 
recognition of the reproduction of the specific content. 
[0018] 

When the result in Step S2 is YES, namely, the operator 
recognizes the reproduction of the specific content, the 
reproduction speed is changed from the fast feeding 
reproduction to the normal feeding reproduction (Step S3) by 
the operator's instruction, so that the processing for the head 
retrieval is terminated. 
[0019] 

[PROBLEM TO BE SOLVED BY THE INVENTION] 

Now, when the head retrieval is performed in the 
conventional apparatus, an operator must recognize the content 
of the audio to be reproduced. Therefore, there is a limitation 
in increase in reproduction speed, which results in obstruction 
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to reduction in time required for the head retrieval. Also, 
there occurs a problem that an operator must keep his/her mind 
on recognition of the content to be reproduced until the head 
retrieval is completed. In view of the above points, the 
present invention has been made, and an object thereof is to 
provide a data reproduction apparatus where it is unnecessary 
for an operator to monitor reproduction in order to achieve a 
head retrieval due to the rapid retrieval of a specific portion. 
[0020] 

[MEANS FOR SOLVING PROBLEM ] 

A data reproduction apparatus according to the present 
invention comprises : an audio memory in which audio data is 
stored; a keyword accumulation section in which a keyword which 
indicates audio data to be retrieved from the audio memory is 
accumulated; a keyword comparison section which compares the 
audio data which has been reproduced from the audio memory at 
a high speed and the keyword with each other; and a control 
section which changing a reproduction speed from the audio 
memory to a normal reproduction speed which has been set 
preliminarily when a consistency is detected in the comparison 
section. 
[0021] 
[OPERATION] 

In the above-mentioned apparatus , a keyword 
corresponding to a specific portion to be retrieved is 
accumulated in the keyword accumulation section. Then, 
reading-out of the audio data is performed at a high speed 
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different from a normal reproduction speed from the audio memory. 
In the keyword comparison section, the content of the audio data 
which has been read out from the audio memory and the content 
in the keyword accumulation section are compared with each other. 
When a consistency is obtained from the comparison result, the 
control section changes a reproduction speed from the audio 
memory to a normal reproduction speed. 
[0022] 

[EMBODIMENT] 

Fig. 1 shows a concept diagram of an audio data 
reproduction apparatus according to the present invention. An 
audio data reproduction apparatus 10 shown is newly provided 
with audio analysis sections 11 and 12, a keyword accumulation 
section 13, and a keyword comparison section 14, which are 
different from the audio data reproduction apparatus 10 which 
has been explained with reference to Fig. 2. 
[0023] 

Each of the audio analysis sections 11 and 12 receives 
audio data to analyze its content (or identify its content) and 
it comprises a known audio analysis circuit utilizing Fourier 
transform or Hadamard transform. Particularly, for example, 
in a case that audio data items representing five characters 
of Japanese characters "ko, n, ni, chi, wa" are respectively 
denoted by "00, 01, 02, 03, 04", and character codes specifying 
the respective characters are respectively denoted by "100, 101, 
102, 103, 104", when the audio analysis sections 11 and 12 
receive the audio data items "00, 01, 02, 03, 04", the keyword 
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constituted by the character codes " 100, 101, 102, 103, 104" 
is output, 
[0024 ] 

Incidentally, the audio analysis section 11 performs 
audio analysis of the audio data output from the A/D 3, and the 
audio analysis section 12 performs audio analysis of the audio 
data read out from the audio memory 4 . 
[0025] 

Here, operation performed when a head retrieval is 
performed in the audio data reproduction apparatus 10 thus 
configured will be explained with reference to Fig- 4. Fig. 
4 is a flowchart according to the present invention - 
[0026] 

Incidentally, it is assumed that audio data has been 
written in the audio memory 4 in the procedure which has been 
previously explained in Fig. 2 and the content "konnichiwa" 
is contained in a portion of the audio data. First, an operator 
operates the operation board 8 to issue an instruction for 
keyword accumulation to the control section 7 . 
[0027] 

When the control section 7 receives the instruction, it 
actuates the A/D 3 and the audio analysis section 11, and sets 
the keyword accumulation section 13 to an accumulating state, 
or a writing state. Thereafter, the operator inputs a keyword, 
namely content to be retrieved, into the microphone 2, for 
example, speaks "ko, n" to specify a portion "konnichiwa" (Step 
Sll) . 
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[0028] 

The audio detected by the microphone 2 is converted to 
audio data by the A/D 3, and keyword analysis is performed in 
the audio analysis section 11 so that the result of analysis 
is accumulated in the keyword accumulation section 13 (Step 
S12) . 
[0029] 

In this case, the character codes "100, 101" are output 
from the audio analysis section 11 in Step S12 to be accumulated 
in the keyword accumulation section 13. When the control 
section 7 recognizes that the keyword has been accumulated in 
the keyword accumulation section 13, it stops operations of the 
A/D 3 and the audio analysis section 11 and it performs actuation 
of the audio analysis section 12 and high speed reading-out 
(high speed reproduction) from the audio memory 4. The speed 
of this high speed reproduction is set to a speed of several 
tens to several hundreds times a normal reproduction speed 
because it is unnecessary for a person to understand the content 
which is being reproduced. 
[0030] 

In the audio analysis section 12, analysis of the audio 
data output (reproduced) from the audio memory 4 is performed 
(Step S14) and the analysis result (character codes) is output 
to the keyword comparison section 14 . In the keyword comparison 
section 14, the output of the audio analysis section 12 and the 
content of the keyword accumulation section 13 are compared with 
each other (Step S15), and the comparison result is notified 
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to the control section 7. 
[0031] 

When the control section 7 receives notification of 
inconsistency, it continues a high speed reproduction from the 
audio memory 4 and causes the audio analysis section 12 to 
perform analysis of new audio data (advance from Step S15 to 
Step S14) . 
[0032] 

On the other hand, in a case that the control section 7 
receives notification of consistency, that is, when the portion 
"kon" in the audio data "konnichiwa" is read out from the audio 
memory 4 and the head retrieval is achieved, it actuates the 
D/A 5 and changes the reproduction speed (reading-out speed) 
from the audio memory 4 to a normal speed which has been 
preliminarily set, and it stops operation of the audio analysis 
section 12 (Step S16), thereby terminating the processing. 
[0033] 

As explained above, a specific content which is to be 
retrieved is preliminarily registered so that thereafter the 
head retrieval of the specific content can be performed 
automatically without any operation. The present invention is 
not limited to the above embodiment. In the embodiment, the 
case where the audio data is digital signals has been explained 
by using the digital tape recorder as one example. The present 
invention is also applicable to an ordinary tape recorder which 
processes analog signals. In this case, the audio analysis 
section must be changed from the circuit for analyzing digital 
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signals to an audio analysis circuit for analyzing analog 
signals. Also, audio analysis may be performed by one audio 
analysis section without providing two audio analysis sections 
of the audio analysis section for analyzing audio data read out 
from the audio memory and the audio analysis section for 
acquiring a keyword independently from each other. 
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